Triazoles are heterocyclic compounds which have been of interest in the development of novel compounds with antidepressant, anti-inflammatory, analgesic, antibacterial, antimycobacterial, antifungal, antiviral, anticancer, and other activities. In this article, a series of fluorine-and piperazine-containing some novel biologically active 1,2,4-triazole-3-one derivatives were synthesized by the Mannich reaction of triazole intermediates. The structures for novel synthesized compounds were elucidated using elemental analysis and FT IR, 13 C NMR, 1 H NMR, EI MS techniques. These compounds were investigated in vitro for their antimicrobial properties and several compounds have fungicidal activity against Candida albicans and Saccharomyces cerevisiae. And also some of the compounds exhibited excellent activity on Mycobacterium smegmatis, a nonpigmented fast-rising mycobacterium, at the concentration of <1 μg/mL is better than standard drug streptomycin.
INTRODUCTION
On account of growing number of multidrug resistant microbial pathogens, rising infectious infirmity and the cure of infectious illness still remain serious and challenging problem. For this reason, novel species of antimicrobial compounds are vitally important in fight with multidrug-resistant microbial diseases [1] [2] [3] [4] [5] . The most important and challenge of pharmaceutical chemistry is to design and synthesis of novel combinational chemotherapeutics constitute for coping with the antimicrobial resistance. There are two approaches for overcome multidrug-resistant bacteria. One of them is the synthesis of entirely novel compounds having unlike chemical structures than available ones, the other method is to unite two or more active groups into one compound. Thus, a single compound possessing more than one active group, each with varied form of activity, might be advantageous for the cure of bacterial diseases [6, 7] . Heterocycle-and fluorine-containing compounds play a crucial role both in the research field of organic chemistry and in a variety of practical chemistry fields, such as, material science, medicinal chemistry, and pesticide chemistry [8] [9] [10] [11] [12] . 1,2,4-triazole is a five-membered heterocycle, and has a broad spectrum of biological properties containing anticancer [13, 14] , insecticidal [15] , antifungal [16] , anti-inflammatory [17] , and plant growth regulating activities [18] . Moreover, one of the significant heterocycles is piperazine.
Piperazine ring has different features, for example, simple building multiple ionic or hydrogen bonds appear low toxicity and functional influence. Thus it is frequently placed into various main compounds for increasing the antimicrobial activities along the applied medicine. It is mentioned that N-substituted piperazine structures possess a broad range of biological properties, like anticancer [20] , antimicrobial [19] , herbicidal activities [21] , especially that compounds were frequently used as antibacterial material. Mannich bases of 1,2,4-triazole derivatives having a piperazine moiety have been determined to possess antifungicidal activity [22, 23] , and some Mannich bases containing piperazine-4,5-disubstituted-1,2,4-triazole were reported to have tuberculostatic property [24] .
However, there are relatively not many researches concerning the piperazine-possesing compounds about the design and enhance of pesticides. In view of these facts and as a piece of our continuing study on the synthesis of active hybrid compounds, we expected to get novel 1,2,4-triazole compounds having azole moieties and their Mannich bases as potential biodynamic agents.
RESULTS AND DISCUSSION

Chemistry
The basic purpose of this research is to synthesize and examine the antimicrobial properties of some novel hybrid compounds containing different heterocyclic moieties, the pharmacological importance of which is well documented. The synthetic methods accepted to acquire the aimed molecules are showed in Schemes 1, 2, and 3. The structures for novel synthesized molecules were explained using physicochemical, elemental analysis, and spectral methods (FT IR, 1 H NMR, 13 C NMR and EI-MS). 
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Scheme 3. Reactions and conditions. i: EtOH, Na, ClC6H4COCH2Br, reflux, 17 h; ii: EtOH, NaBH4, reflux, 15 h; iii: THF, NaH, 2-4-dichlorobenzyl chloride, reflux, 15 h; iv: THF, NaH, 2-6-dichlorobenzyl chloride reflux, 15 h.
The esterification of 1-(4-fluorophenyl)piperazine (1) by tetrahydrofuran and ethyl bromoacetate in the presence of triethylamine generated the corresponding ester (2).
Then, the ester 2 was changed to the corresponding hydrazide (3) by the reaction with hydrazine hydrate. The 1 H NMR and FT-IR spectra for compound 3 showed signals pointing the presence of hydrazide group, while the signals because of the ester function were not seen in the NMR spectrum.
Compound 3 was changed to the corresponding carboxamide by the reaction with benzyl isocyanate. Compounds (4) was evaluated by the existence of absorption bands at 1655 cm -1 due to -C=O stretching in the FT-IR spectra. In the 13 The synthesis of the triazole (5) was carried out by the intramolecular cyclization of compound 4 by treatment with base; we aimed to bind the 1,2,4-triazole ring to fluorophenylpiperazine nucleus, it is stated that more efficient antimicrobial molecules may be planned by combined two or more biologically active heterocyclic groups together in a single molecular structure [25] [26] [27] [28] . Moreover, it is stated that the function connected to parent amine by Mannich reaction rises the lipophilicity of compound [29] . In view of these facts, we treated compounds 5 with several amines, namely morpholine, thiomorpholine, methylpiperazine, 1-phenylpiperazine, norfloxacine, and ciprofloxacine due to their therapeutic effect [30] [31] [32] . The successful synthesis of the alkylaminomethylation was provided by the disappearance of peak for the proton at the N-1 nitrogen (5) Treatment of compound 5 with 4-chlorophenacyl bromide gave compound 12 which was converted into compound 13 by reduction of the ketone functionality using sodium borohydride. The treatment of compound 13 with 2-4-dichlorobenzyl chloride or 2-6-dichlorobenzyl chloride generated the corresponding conazole derivatives 14 and 15
respectively. The structures of molecules 12-15 were confirmed using spectroscopic techniques such as FT-IR, EI-MS, 1 H NMR, 13 C NMR, and elemental analysis.
BIOLOGICAL ACTIVITY
Antimicrobial activity
All the novel synthesized molecules were investigated for their antibacterial activities but only the values of the compounds which have activities were shown in Table 1 exhibited good activity on Ms, a nonpigmented fast-rising mycobacterium, with the mic value <1 μg/mL is better than standard drug streptomycin or Escherichia coli (Ec), a
Gram-negative, facultative anaerobic bacterium, with the mic value <1 μg/mL is better than standard drug ampicillin. Conazole derivative, 14 and 15, were found to have a slight activity only against Ms with the mic values 125 µg/mL. Nevertheless, none of the compounds 2-15 exhibited activity on Enterococcus faecalis (Ef). 
5-{[4-(4-fluorophenyl)piperazin-1-yl]methyl}-4-phenyl-2,4-dihydro-3H-1,2,4-triazol-3-one (5)
A solution of carbothioamide 4 (3.85 g, 10 mmol) in ethanol/water (1:1) was refluxed in the presence of 2 N NaOH for 5 h (the progress of the reaction was monitored by TLC). 
General Synthetic Method of Compounds 6-11
To a solution of compound 5 (3.67 g, 10 mmol) in dimethyl sulfoxide (10 mL), morpholine (for 6) (0.87 mL, 10 mmol) or thiomorpholine (for 7) (0.94 mL, 10 mmol) or methyl piperazine (for 8) (1.11 mL, 10 mmol) or 1-phenylpiperazine (for 9) (1.52 mL, 10 mmol), or norfloxacin (for 10) (3.19 g, 10 mmol) or ciprofloxacin (for 11) (3.31 g, 10 mmol) was added in the presence of formaldehyde (37%, 3.72 mL, 50 mmol) and the mixture was stirred at room temperature for 24 hours. The resulting solution was poured into ice-cold water and a solid appeared. The crude product was recrystallized from ethanol-water (1:3) (for 6 and 7), from ethyl acetate (for 8 and 9), from dimethyl sulfoxide-water (1:3) (for 10 and 11) to yield the target compounds.
4-Benzyl-5-{[4-(4-fluorophenyl)piperazin-1-yl]methyl}-2-(morpholin-4-ylmethyl)-2,4-dihydro-3H-1,2,4-triazol-3-one (6)
Yield 87%, mp: 102-103 °C; FT-IR (υmax, cm 
4-Benzyl-5-{[4-(4-fluorophenyl)piperazin-1-yl]methyl}-2-(thiomorpholin-4-ylmethyl)-2,4-dihydro-3H-1,2,4-triazol-3-one (7)
Yield 91%, mp: 118-120 °C; FT-IR (υmax, cm 
4-Benzyl-5-{[4-(4-fluorophenyl)piperazin-1-yl]methyl}-2-[(4-methylpiperazin-
1-yl)methyl]-2,4-dihydro-3H-1,2,4-triazol-3-one (8)
Yield 85%, mp: 127-128 °C; FT-IR (υmax, cm 
4-Benzyl-5-{[4-(4-fluorophenyl)piperazin-1-yl]methyl}-2-[(4-phenylpiperazin-
1-yl)methyl]-2,4-dihydro-3H-1,2,4-triazol-3-one (9)
Yield 88%, mp: 140-141 °C; FT-IR (υmax, cm smegmatis, and incubated for 48-72 h at 35 °C [33] . Ampicillin (10 μg) and fluconazole (5 μg) were used as standard antibacterial and antifungal drugs, respectively. Dimethyl sulfoxide with dilution of 1:10 was used as solvent control.
7-{4-[(4-
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